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ABSTRACT c< 

Program budg^eting is described as a means of enabling 
higher education to respond effectively—to three major accoun tab^-lity 
concerns. They are (T) the long-term financial implications of o % ^ 
particular, programmatic or policy decision, (2) determination of :^hat 
is being paid for, and (3) understanding that the price being paid 
for a program is reasonable. A. Program Clapsif ication Structure (PCS)^ 
is described which facilitates the concepts of program budgeting. PCS 
provides cost centers for the preliminary and support activities of 
an institution, if an institution determines the cost of instruction 
in each discipline, degree program^ costs may be obtained by allowing 
^he dollars to flow from the discipline cost centers to the various 
degree- program- cost centers in proportion to the flow of credit hours 
from disciplines to degree programs. Program output indicators and 
information exchange procedures are also used, as ^are^student flow^ 
models tha± project enrollments by majox^and by student, le^l within 
the institution. Using a program budget, ^ decision makdrs can coinjpare 
the costs of various alternatives ana weigh th'ese. costs against tTheir^ 
anticipated benefits. JLBH) ' ^ 
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TECHNIQUES IN \THfe USE OF .SYSTEMS AND BUDGETING METIIODOLUGX 
A CONCEPTUAL .OVERVIEVt' . . ' , . * 



By Ben Lawrence 

\ 

The paper that jollom >v«w delivered by Dr. Lawrence on 
July n ai the 1972 NACUBd Annual Meeting at the 
Denver Hilton in Denver. 



\ * \ 
Systems, thouglijiot acknowicducd until recently, have 
been employed by budgetere^fcuirn^y years. Today, how- 
ever, we aVe concerned with the neWr^-Stems techniques 
and the ne\<^ concepts of systems analysis relatecTto budget^ 

Ping in higheij education. \ 
First, it\is necessary to state kir the record that the 
practical utihiy of the new managenient systems concepts 
has yet to be\estabhshed. It is true! that we have some 
• ihtoretical undl^rstanding of what theyl can do for us. It is 
also true that sufficient pilot testing an|I pragmatic applica- 
tions indicate that these concepts hold signifiearit promise* 
' of utility. But tfjere has not been, aS yet, a significant, 
widespread application of management systems concepts 
from whi>:h we can draw the. Conclusion that they aie 
useful. 

^ • Second, we may reasonably expect a significant, widc- 
. >^pread application of these concepts in the next two years 
and- conclusive evidence ©f their utility. For purposes of 
this discussion, however, we are concerned with the poten- 
tial or probable usefulness of these concepts as opposed 
to their proven usefulness. . ^ 

A commonly used umbrella'term to cover all the new 
conceptual approaches to systematic budgeting is *'pro- 
gram budgeting." While advocatx^s of program budgeting 
push different approaches and claim many virtuesji this 
particular concept holds the promise of enabling higher 
^ education to respond effectively to three major, accounta- 
"^bilily concerns: 

llHiOiat, are the lon^-term financial implication^ of 
. a partictdar pfo^mmniaiic or policy (fecision? Program 
budgctmg concepts geiierally attempt to array pri^gram- 
n^atic and linancnl informatiorrin^ way that^indici^tes the 
long-teim consequences of a particular bialgding decision. 
For example, if we add a nev? departmenT Ihis^ear at 
level oi\ operation X and at a cost of Y dollars/ wliat 4s^ 
the projected level of operation and apticipated costs three 
years hence? 



XDrLifl employ twenty new faculty this year at an 
incrcvis^Unl^ ialary budget of X dollars, what is likely 
^ to -be /the dollar effect 'on the salary budget five years 
hencQ;? ^ ^ "^^» ^ ^ 

^r, .conversely (if I am trying to reduce budgeting 
size/, if I reduce or eliminate ''program X this year, Vvhat 
wil|: be the overall effect on my budget for each of the 
.ne^t several years? - j^, 

/ ^) flow can n-e get an understanding of what we 
ark-payhig Jor? The activities and products of higher edu- 
cation are^si:T numdrouFas to be bewndering to the person 
il^^tempting to undcrstah^i it. .Program budgeting concepts 
generally try to develop programmatic skuctures that per- 
|iit (he aggregiUion of small activities into 'larger homb- 
kerteous programs aimed at^thc stated objectives ^of the 
institution. The^«posc of this aggregation is to com- 
municate quickly what dollars are being used^for in a pro- 
gram ^ise, as opposed to a resource sense, 

^r^How do we know that the price we are paying 
for that prograip is reasonable? Coidcl the same program " 
be produced for less money? This concern is at the same 
time more prevalent and more vexing than the other two 
combined, for "worth" is something that almost everyone 
is interested in, yet it is extrenii:l> difficult to establish with . 
precision in higher education. " ; 

Program budgeting concefits generally attempt to do 
three things to assist in evaluating worth: 

(a) To produce compatible unit cost information to 
make comparisons of specific products and their costs 
reasonable as well as possible. 

(b) To relate resources used to*prograiw outputs so 
that alternate use ot the resources may bL considered 
to produce either the same outputs ^it kvss total cost 
or more preferred outputs at the same c(|>t. 
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U) To undertake cobt-bcnefil anal>MS, that is, an 
c\amplc^t>f the worth of the output pwduccd not onl> 
rclataiw^t^ to-^producc. but also related to its 
worth or utiiitv to the purehaser after produLtion. A 
baehelor's dcgrcL m histor> mav LUst SlOilOO^i.pro- 
duee. Is a bachelor's degree in historv worth th«it, 
or less, or nioi^tf'fSf it is worth what it eosts or more, 
then *presuniibl> U will g^^nerate sullieieht produL- 
U\iiy to pup back into the s>steni the eost of the 
original nnestnient plus intLrCst «ind inflation. If it 
Is not worth what it eost,. then the unginal un estnient 
\Vill c\entuu11\ be eroded an^l the produLtiun process 
will face ban^^ruptcy. ^ . * ^ - ^ - 
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While progri\in budgeting concepts one portion of 
planning, programmihg.* and budgeting s>stenis — ^are^ cer- 
tainly systems' concq^ts. more detarled systems techniques 
are needed, if these <:;oncepts are to become opertitipnal. 
It is.casy tQ talk about unit costis for comparison, but it is 
much more difficult to produce them. The NCHEMS 
Program Classification Structure is specifically designed to 
facilitate the concepts of program budgeting as previously 
out lined - 

The new systems tools and technique s fall in to two 
general categories: I) those that are used to gather his* 
torical data, and 2) those that use the hj$t«)rical data as a 
point of departure to project future costs and assist in 
snaking judgments about alternate future/ operations, /w> 
ure / display,^' some of the) tools* concerned with data 
cbl lection. ^ ^ " 

Th/ T^w Planning and Management S^vstems . - * . 

^ Ihe PCS provides coM LentLirs iur the' prchniinain 
^nd Mlppim activitivs of an institution. It may viewed 
a*» a common hling sTtiicture to which \ annus kinds of data * 
may be att«lened. The PCS cost centers in the lastructiortal ' 
area consist ol a iist^ot disciphnes that correspond to the 
fcptHting eatcgoyes requir*;d.^hy the HighvT Education 
General Inforniatitm Sumy (HfXilS>. Institutional data 

O , ' ^ ' 
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may be translated, into the NCHEMS PCS in preparation 
for reporting to tlie USOE through HEGIS. 

If an institution dLtcrminL^ the LOst of instruction in 
each disLiphne, degree program eosts ma> be obtained by 
allowing t]ie dolLirs to Row from the dkciphne cost^ cv:n{crs 
to tiK various ^legrce program eost centers in proportion 
to the flow of credit hours from disLiplines to degree pro- 
grams. For LXanipIe, thcJiistory disLiplinc eosts would 
flow proportii^>n«»li> to e*iLl^ -degr<.e prog^i*ain as studenfs 
from the \anous degree programs take credits in the 
hi.stoQ diSLiphne, If support custs\\Lfe previtftisly allo- 
cated to tlh disciplines. thcsL costs \U)uld also flOw to the 
degree program cost centers along with the direct instruc- 
tkijnjtl costs and would be calculxi^ as part of the Ji^tal 
cost of cadi degree program. . * ) * 

Two additional areas of concern are prbgmm output 
indicators and informatfon exchange procgdurj,^s. ll^cost- 
benefit anal) sis is to Ije appHcd to an institution,-good*pro-^ 
gr;fm output indicators are neccssar).- Likewise, costing 
and output stiKlies must be ^pertorned under precisely the 
same, set^ of procedures if information exchange i^^to have 
any v;fiidity. Botlj*^gf these_i)rcas are receiving a great 
0 deal of attention t/nd will continue to be researched over 
the ne;;t feu* vear?^,^ - 

Once an institution ^^mows its current program costs 
*and outputs. It has a l)aseU)n which to pfjin for future 
operations. (See Figure 2.J^^rious alternative plans can i 
be developed ths< will lead tfic iVtitution toward l^s objcc- 
tivfc^s. Student flow models and r«ource requireinents^grc- 
diftion models can be very helpfulXt this point ip evaluat- 
ing various: plans and in predicting tiV long-range resource 
requirements that are being committed by current decisions. 

SELECTION 0? P1WS,T00LS FOR PROJECTION AND PLANNING 
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* Student flow models ma> be used to project student 
enrollments by major and by student level within the insti- 
tution. This IS \aluable mlormation that serves as a prin- 
cipal input to a resource re(|uirements prediction model. 
NCMEMS resource requirements prediction models, use 
student enrollments *ind planning parameters related to 
■faculty, classes, suppcvrt staff, supplies and e(|iiipment. etc. 
to forecast m a program budget format the resources re- 
quired when the institution is iip^ratcd in accordaiiCe with 
a variety of alternative plans. 

Using *i program budget, decision inakersVan ctmi- 
pare tlfe ^.osts oi \aimus altefnahv»,s and weigh ^thC\^ costs 
against thcif iUitKipated benefits. In atldition. PVlS\()ols 
may be us^d to generate a traditinnal budget that will sln;nv 
the How i)t 'resi»urccs to \anous departments as requirec 



to implement a desired set of pS^rams. Thub, PMS tools 
are able to gcmirate prograiri^-budgcis for program decision 
makmg and mtdijion«il Jinc-itcm budgets for program 
execution, ' * - ' 
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STUDENT FLOW FOR TYPE A MAJOR^^ 
YEAR 2 YEAR 3 YEaR 4 




OUT B (13) 



C?UT C il6) 



OUT 0 (8) 



* A- student flow model may take different forms. The 
NCMEMS model uses transitional probabilities to forecast 
the flo\^ of 'students between majors from one year to the 
next. In Figure 3, one hundred type A majors enter the 
institution in Year One. During. Year One, ^n percent' 
leave the jnstitution. Of those students who renjiain,- sixty 
percent contirtue as type A majors in Year Two; ten per- 
^ccntwjtch\p lyj)e B majors; nnd thirty percent switch oto 
type C. This^ same cycle repeats itsclf"tliroiigh Year Fojiir, 
producing, in this example, thirty-four type A^graduates; 
thirteen type B 'graduates; sixteen type C graduates; and 
eight type D graSuates. 

Obvipusly, good predictions, from this model are jie- 
pendent on valid and reliable transition probabilities. Tests 
have been completed that demonstrate the advantage of 
this approach in forecasting student flow. NCHEMS, in 
cooperation with pilot >jnstitutions, is researching various 
methods of developing and using student flow models. 
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A great advantage, of the i\t^ of ^^^^idcnt flow model ^ 
shown above is its flexib^hty. The flow of various student 
categories (male, female, n^inonty) ma> bu cAamined indi- 
vidually. The attrition rate^^ of different majors ma> l>c 
eompared. The effect yf Lhangiru» admission policies re- 
lated to certain types of stucl^^nts can be examined «ind 
analyzed. Through tliic use of student flow model, the. 
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educator can understands better what is happening to dif- 
ferent group.> of students as the> pas^ through his institu- 
tion. This improved under^itanding can lead to efforts to 

.shape the institution to offer the best possible service to 
vaWous categories of stuaerits. ^ 

Ssfne of the foundation blocks of a resource require- 
ments prediction model is an Induced Course Load Matrix 
(ICLM), This matrix displays the load induced in each 
cjiscipline or department by an average major of each type. 
The Induced Course Load Matrix display^sd in Figure 4 
shows the number of credit hours in each discipline or 
department taken by the average student enrolled in each 
of the*dcgree i5rograms of the institution. For example, 
the average. type A major can be expected to takq 6.1 
credit ho*urs in Discipline One, 4.3 credit hours in Disci- 
pline Two, 2.6 credit hours in Discipline Three, and 3.0 
creditjiours in' Discipline Foiir. If one hundred type A 
majors are admitted to the institution, it can be readily 
ascertained that the* load induced on Discipline One will 
be b\\) credit hours; the resulting load in Discipline Two 
will be 4:>\) credit hours, and so forth. Thus, any given 

'set of enrollment projections may, be multiplied down 
tiirough^he Induced Course Load Matrix to determine the 
total estimated credit hour load that will be demanded of 
each of the disciplines or departments in the institution. 
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When the projected enrollments have been, multiplied' 
through the Induced Course X-oad M/Urix, the predicted • 
credit hour demand in each discipline or department in- 
duced by each type of major is known. (See Figure 5.)- 
Summing jacross the matrix containing the credit hour^ 
-i^loads induced by each type of major gives* the total credit 
hours that a department must produce. VarioiK planning 
parametefs^^ay then be used to describe how each xlepart- 
oicnt's instructional Junction will be operated. Paramete'rs^-- 
* such as average section si/x, facult) v>uik load, salary 
- scliLdules, support st<dT r<ittob, and expense fiirmuLis ha\e 
• subst<mtial resource implications.^ Once the department 
planning parainetcri are established and the student enroll 
ments are known, the projected department eosts arc calcu 
lated. tThe eost per credit hour may then be derived l^y 
dividing the total instruetii»nal cvsi of eaeh department by 
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the total Cfciiti hours to be produLcd. Coi>t conipafi.suns , 
between departments 'arc \er> dirtiLult, at bc>t. bcL*uii>c of / 
different departmental roles and .missions, hov-evcr, ifv 
eost comparisons art dcsiied, thcv *ir.. most *tppropriatelv 
made using eost per acJit hour (oj Lontatt hour), suKe 
this eliminates ,he effett of size diilerenee between 
departments. 

Ha\ing dctLrnimcd the instructional cost for each 
department, a resource requirements prediction model will 
proceed to distribute those department eosts to the various 
degree programs in direct proportion to the number rof 
credit hours drawn from each department by each degree 
program* The workload induced in *a gi\en department 
by majors in a specific typ-2 of prograijii represents a per- 
centage of the total workload of that department, as shown 
in Figure 6. If the percentages for each department are 
added horizontal!)* they will equal one hundred percent. * 
Each percentage will represent a degree program's contri- 
bution to the total workload of a particular department. 
The instructional costs of each department may be dis- 
tribtfled across the various programs in accordance with 
the derived percentages and placed in another matrix. The 
cost of each degree program is calculated by summing all 
the dollars in a column of this final matrix. Thus, the cost 
of the degree program A is obtained7l">y summing all the 
dollars in column A. The annual eost per major is a 
Useful unit for comparing degrc^ program CoNts and is 
obtained by dividing the total cost of r* aegrce program 
by tlie nunibin^'iSrmajor^?: — ^ 
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This entire view ^)| rcsourjc^e requirements prcdictuMi 
models can be cxpcmdcd trom two dimensions to foun 
dimeiiMons. The expanded model Jiandles ^tudent I 
within* degree programs iK)Wer division.* upper tW^um. 
and graduate), and different instruction levels Urffuer di\i~ 
sion, upper division, and graduate). SuoJ/an expanded 

- mo(jn^ pros ides evMs ii)r each discipline ftUsJilT^f^^^^ LuK 
of instruetit)n and for each degree program ^ii different 
levels of student major. 

A pn»gtam budget can"be eonstruett.d in a sariety oi 

^**"»-nuits; however, there are certain kinds of n\£ormaJioh 
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that will almost ahv,i}s be included. Fii^un 7 dispLi>,s the 
direct instiuctional eost^..fur ths. histuis degree program at 
kn\^.f di\isiun.^ upper di\iiibii, and giaduate levels. The 
total direct instructional eost is a result of the annu»il cost 
per major and the anticipated number of majors. If the^e 
numbers are aeeuratt* the lotA direct cost i«i an inevitable 
consequence. Thus, any negotiation or justification per- 
taining to a pr^^igram budget nmst centci on the number 
of students to be admitted and the annu,il cost per nuijor. 

WHAT DOES A PROGRAM BUDGET LOOK UKE? * ' 
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The number *ol' studenb may be set by policy, or if not 
limited, predicted by a student !l_o\\_jiiadi:L-Xbe_a»ttuaI 
eost per major is a consequence of planning parameter 
decisions (displayed as back-up information in a^ program 
budget). Once it is determined what the aveiage section 
size, faculty work load, salary schedule, expense formulas, 
etc., will be, and the ritunber of students is known, the 
annual co-^t per imjt^ and /otal eost of. each degree pro- 
gram are calculated by means of a resource requirements 
prediction model, -^fien S^fe 'costs-niscd to prepare a pro- 
gram budget are deehied reasunable and valid^yct not 
enough funds are available for all desirable pVbgrams. 
institutionaLprioritics mus^ be established. *The anticipated 
outputs or benefits of the vt^iiuus programs must he com- 
pared and weighed against eosts in order to establish which 
programs will be dinimished oV nourished. 

A program budget is not a panacea. It cannot be 
expected to make decision making easier Rather, it dis- 
plays resourci? requirements in relation to output-generat- 
ing programs and provides greater insight ioto what we 
are buying with our educitional expenditures. 

Output accounting is an essential complement to 
program accounting and program budgeting. The Re- 
search and Development Unit at NCHHMS is currently 
exploring the aKa output aeei)unting. An attempt is 
bei i. made Ui establish a list o( \,uiables (related to in- 
struetu»h. research, ciJinmunit) service, and the institutional 
environment) which, li me,tsured. vviUild pruvide a eom- 
prehensive profile uf the institution and its i>utei)mes. Only 
through trying a wide variety of appctuches Jii pilot in.4i 
tutu^ns Will wc be able to increaNc vuir understaiiding 
what IS possible, feasible, and desirable insv^far as institu- 
tional outptil accounting is concerned. In this aiea. it is 
certainly truw that pri>gress will curne sKiuK and in small 
increments. 

OfMcrilS ♦ (iSf utroNi ciiuii • \v!\siiiNoroN. ix 



